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Abstract. A brief account of some recent controversies about the teaching and learning of 
physics is presented. A shorter version of this outcome was accepted by The Physics Teacher, 
but publication is still pending. 
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In the October 2009 issue of The Physics Teacher, we were delighted to read a liv ely and 
enligh t ening genuin e dialog on th e impor t ant process of teaching: a nd learning physics. Sobell . 



2009at lLasrv et all . 120091; ISobell. l2009bl: iFinkelstein et all l20 9| The lively discus s ion re 



minded me of recen tly debates Glazek fc Grayson . 20081 : Klein, 2007b : Atkins . 2007 : Millar . 
2007t iKleinl . l2007a| which bring to light some key issues regarding the teaching and learning 
of physics which are dissected in published literature and in university hallways, reflected 
in statements such as "I have always been skeptical of general methods, tools, and jargon 
emerging from the i nexac t scien ce, research into teaching, even though it has produced some 
interesting results." [Vogtl . 12007 

Professor Wieman has also called for cautiousness when me asuring teaching outcomes 
as one could create illusions about what students actually learn jWieman . 2007 1, or in the 
words of Professor Sobel "Yes, in a special (possibly grant-supported) program, with smaller 
groups, with highly motivated instr uctors and stu dents, with less content, students might do 
well, but that's not the real world." Sobel . 2009bl 

One could argue that these opinions result from the observation that physics is an in- 
trinsically quantitative based subject, and from the belief that it is in physics classes where 
students should actually get training to apply what they have learned in their math classes. 
Yet, much of the recent Physics Education Research seems to o yeremphasize the i mpor- 
tance of teaching the qualitative or con c eptual physical aspects, [Mualem fc Eylonl . 12007 : 



Hoellwarth et all . 120051 : Isabella fc Redishl . 120071 : IWalsh et al.l . |2007| and to deemphasize the 
significance of standard mathematical reasoning, which are crucial for understanding physical 
processes, and w hich are not s tressed, or even taught, because, rephrasing ge from 

a recent editorial, Kleinl . l2007bj they interfere with the students' emerging sense of physical 
insight. In addition, the lack of sensitivity to professors who want to be better teachers and 
to students who want to do well in their physics studies is further demonstrated in a let- 
ter written by a physics teacher to The Asse s sment and Qualifications Alliance (AQA) and 
to the UK Department for Education, Greyj, 2007 1 and by con t roversial outcomes coming 



from some public i zed in structional practices. Ates Sz Cataloglul . 120071 : IColetta et al. 
Ates fc Cataloriul . 12008 



2008 



Consequently, physics instructors continue to face the problem of finding suitable advice 
on how to approach the teaching of physics in the most efficient way and an answer to the 
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question of how much time should be spen t on intuitive , conc e ptual reasoning and how much 



2008, 2009, £010 
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time in developing quantitative reasoning [Rojasl . 

According to Professor Reif, perhaps the answer to this quandary is that "In science 
education the primary interest is not focused on the science itself, but on students who are 
trying to learn scientific knowledge and thinking. A truly scientific approach to education 
would thus need to strive for a better understanding of the underlying human thought pro- 
cesses and knowledge required for good performance in particular scientific domains." Reifl . 
2008b| After outlining some basic issues on how to approach the question of performance 



in complex domains, Professor Reif further reminds us about the delicate complexity of the 
problem of teaching and learning by telling the story on how he was able to pronounce the 
sound corresponding to the letter "r" in English. [Reifl . 12008a 



References 

Ates, S., & Cataloglu, E. (2007). The effects of students' reasoning abilities on conceptual 
understandings and problem-solving skills in introductory mechanics. Eur. J. Phys., 28, 
1161-1171. 

Ates, S., & Cataloglu, E. (2008). Reply to 'comment on "the effects of students' reasoning 
abilities on conceptual understandings and problem-solving skills in introductory mechan- 
ics" char39. Eur. J. Phys., 29, L29-L31. 

Atkins, L. J. (2007). Comment on "School m ath books, nonsense, and the National Science 



Foundation," by David Klein jKleinl . l2007b| . Am. J. Phys., 75, 773-775. 



Coletta, V. P., Phillips, J. A., Savinainen, A., & Steinert, J. J. (2008). Comment on 'the 
effects of students' reasoning abilities on conceptual understandings and problem-solving 
skills in introductory mechanics'. Eur. J. Phys., 29, L25-L27. 

Finkelstein, N., Mazur, E., & Lasry, N. (2009). What should we expect students to learn? 
Phys. Teach., 47(8), 484-484. 

Glazek, S., & Grayson, D. (2008). Fine points on productive learning. Phys. Today, 67 (11), 
11-12. 

Grey, W. (2007). A physics teacher begs for his subject back, 

http:/ /www. wellingtongrey.net/articles/archive/2007-06-07-open- letter-aqa.html 
http:/ / www.civitas.org.uk/blog/2007/06/a_physics_teacher _begs_for_his.html. 

Hoellwarth, C, Moelter, M. J., & Knight, R. D. (2005). A direct comparison of conceptual 
learning and problem solving ability in traditional and studio style classrooms. Am. J. 
Phys., 73, 459-462. 

Klein, D. (2007a). Reply to comments on "School m ath books, nonsense, and the National 



Science Foundation," by David Klein jKleinl . l2007bj . Am. J. Phys., 75, 776-778. 



Klein, D. (2007b). School math books, nonsense, and the national science foundation. Am. 
J. Phys., 75, 101-102. 

2/|3] |http : //prof . usb . ve/ sro j as/TeachingLearning . html| January 19, 2013 



PER and the Teaching and Learning of Physics Sergio Rojas (srojas@usb.ve) 



Lasry, N., Finkelstein, N., & Mazur, E. (2009). Are most people too dumb for physics? Phys. 
Teach., 47(7), 418-422. 

Millar, T. (2007). Comment o n "School ma th books, nonsense, and the National Science 
Foundation," by David Klein |Kleinl . l2007bj . Am. J. Phys., 75, 775-776. 



Mualem, R., & Eylon, B. S. (2007). 'physics with a smile'-explaining phenomena with a 
qualitative problem-solving strategy. Phys. Teach., 45, 158-163. See also references there 
in. 



Reif, F. (2008a). The story is on pages 6-8 of his book Reifl . |2008b|. One might wonder how 
he was pronouncing his last name until then. 

Reif, F. (2008b). Applying cognitive science to education : thinking and learning in scientific 
and other complex domains. MIT Press. 

Rojas, S. (2008). On the need to enhance physical insight via mathematical reasoning. Rev. 
Mex. Fis. E, 54 , 75-80. 

Rojas, S. (2009). Repeated problem solving revisited. Am. J. Phys., 77, 487-488. 

Rojas, S. (2010). On the teaching and learning of physics problem solving. Rev. Mex. Fis. 
E, 56, 22-28. 

Sabella, M. S., & Redish, E. F. (2007). Knowledge organization and activation in physics 
problem solving. Am. J. Phys., 75, 1017-1029. 

Sobel, M. (2009a). Physics for the non-scientist: A middle way. Phys. Teach., ^7(6), 346-349. 

Sobel, M. (2009b). Response to "are most people too dumb for physics?". Phys. Teach., 
47(7), 422-423. 

Vogt, E. (2007). The special joy of teaching first year physics. Am. J. Phys., 75(7), 581-582. 

Walsh, L. N., Howard, R. G., & Bowe, B. (2007). Phenomenographic study of students' 
problem solving approaches in physics. Phys. Rev. ST Phys. Educ. Res., 3, 020108:1-12. 

Wieman, C. (2007). The back page: The "curse of knowledge", or why intuition about 
teaching often fails. APS News, 16(10), 8-8. 



3/|3] |http : //prof . usb . ve/ sro j as/TeachingLearning . html| January 19, 2013 



